per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) International Patent Classification 5 
A61F 13/15, 13/20 



Al 



(11) International Publication Number: WO 91/11977 

(43) International Publication Date: 22 August 1991 (22.08.91) 



(21) International Application Number: PCT/US9 1/00693 

(22) International Filing Date: 31 January 1991 (31.01.91) 



(30) Priority data: 
478,802 



12 February 1990 (1Z0Z90) US 



(71) Applicant: THE PROCTER & GAMBLE COMPANY 

[US/US]; One Procter & Gamble Plaza, Cincinnati OH 
45202 (US). 

(72) Inventor: FURIO, Diane, Lynn ; 7225 OverclifT Road, Cin- 

cinnati, OH 45233 (US). 

(74) Agents: WTTTE, Monte, D. et al.; The Procter & Gamble 
Company, Ivorydale Technical Ctr., 5299 Spring Grove 
Avenue, Cincinnati, OH 45217-1087 (US). 



(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), BR, CA, CH (European patent), DE (Eu- 
ropean patent), DK (European patent), ES (European 
patent), FI, FR (European patent), GB (European pa- 
tent), GR (European patent), IT (European patent), JP, 
KR, LU (European patent), NL (European patent), SE 
(European patent). 



Published 

With international search report 



(54) Title: ODOR CONTROLLING COMPOSITIONS AND ARUCLES 
(57) Abstract 

Zeolites having "intermediate" SiOj/AlOj ratios are used to control odors. An "intermediate" ratio is when the 
Si0 2 /A10 2 ratio is less than about 10. The intermediate zeolites find use in catamenials, diapers, pantiliners, bandages, and 
the like, where control of odors associated with body fluids is desired. Combinations of intermediate zeolites with other 
odor controlling materials is also disclosed. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spain 


MC 


Madagascar 


AU 


Australia 


PI 


Finland 


ML 


Mali 


BB 


Barbados 


PR 


France 


MN 




BE 


Belgium 


GA 


Gabon 


MR 


Mauritania 


BP 


Burkina Faso 


CB 


United Kingdom 


MW 


Malawi 


BC 


Bulgaria 


GN 


Guinea 


NL 


Netherlands 


BJ 


Benin 


CR 


Greece 


NO 


Norway 


BR 


Brazil 


HU 


Hungary 


PL 


Poland 


CA 


Canada 


IT 


Italy 


RO 


Romania 


CP 


Central African Republic 


JP 


Japan 


SO 


Sudan 


CG 


Congo 


KP 


Democratic People's Republic 


SE 


Sweden 


CH 


Switzerland 




of Korea 


SN 


Senegal 


a 


Cote 6*1 voire 


KR 


Republic of Korea 


SU 


Soviet Union 


CM 




U 


Liechtenstein 


TD 


Chad 


CS 


Czechoslovakia 


LK 


Sri Lanka 


TG 


Togo 


DE 


Germany 


LU 


Luxembourg 


US 


United States of America 


DK 


Denmark 


MC 


Monaco 







WO 91/11977 



PCT/US91/00693 



1 



ODOR CONTROLLING COMPOSITIONS AND ARTICLES 
TECHNICAL FTFLH 

The present Invention relates to odor-control ling agents 
5 which are especially useful In articles such as cataraenials, 
diapers, bandages, adult Incontinence garments, and the like. The 
odor-controlling agents herein are designed to combat a broad 
spectrum of odoriferous materials, Including sour "ammonia-type" 
odors. 

10 MQQBROUND OF THE TNVFHTTffll 

A wide variety of absorbent structures designed not only to 
be efficient for the absorption of body fluids such as blood, 
urine, menses, and the like, but also to be sanitary and comfort- 
able 1n-use are known in the literature. Disposable products of 

15 this type generally comprise some sort of fluid-permeable topsheet 
material, an absorbent core, and a fluid- Impermeable backsheet 
material. Various shapes, sizes and thicknesses of such articles 
have been explored in an attempt to make their use more comfort- 
able and convenient. 

20 One particular aspect of sanitary products which has been 

under Investigation for many years is that of odor control. Many 
body fluids have an unpleasant odor, or develop such odors when In 
contact with air and/or bacteria for prolonged periods. The 
literature is replete with references relating to odor control In 

25 products such as diapers' and catamenlals. 

Various odor-controlling agents have been disclosed In the 
literature. In particular, certain zeolltlc materials are 
becoming known for their odor-control ling properties. Zeolltlc 
materials are generally quite safe, and while they do effectively 

30 control many odors associated with body fluids, 1t has been 
determined that, unfortunately, they do not provide optimal 
control for ammonia odor and similar odors, presumably associated 
with short-chain amines and/or urea. This Is particularly true of 
the so-called "high ratio" (S10 2 :A10 2 ) odor-controlling zeolites. 

35 It has now been determined that certain "Intermediate ratio" 

(S10 2 :A10 2 ) zeolites are quite effective for adsorbing amlne-type 
odors. 
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Accordingly, the present Invention provides a means for 
safely and effectively overcoming the deficiencies in the art- 
disclosed "high ratio" zeolltlc odor-controlling agents by 
replacing them with "Intermediate ratio" zeolites, or by using 
both types 1n combination. These and other advantages associated 
with the present invention will be seen from the disclosure, 
hereinafter. 

BACKGROUND ART 

The patent literature contains a considerable number of 
references relating to odor control 1n sanitary products such as 
diapers, bandages and catamenlals. The following are 
Illustrative. 

EPO Patent Application osnaoR? (published 3/1/89, U.S. 
priority 8/28/87), relates to a swellable polymer coated on a web 
or tissue, and with a deodorant powder, for use in fluid absorbent 
structures such as sanitary napkins. 

",S. 4.385,632 (5/31/83) by S. 0. Odelhdg, assigned to 
Landstlngens Inkfipscentral teaches copper odor control agents used 
on the surface of absorbent articles. 

U.S. 3,804,094 (4/16/74) by K. * Dossou, M. Gascon, 6. 
Nanoussos, assigned to L'Oreal Fr teaches a periodic acid odor 
control agent used on the surface of an absorbent article. 

U.S. 4,525,410 (6/25/85) by Z. Haglwara, H. Ohk1, S. Hoshlno, 
S. Nohara, S. Ida, K. Tagawa, assigned to Kanebo, Ltd. and Kanto 
Chemical Co., Inc. teaches zeolite particles (doped with bacteri- 
cidal cations) assertedly stably held in a fibrous web by incorp- 
orating some portion of meltable fibers 1n the web, and applying 
heat; said to be useful as the "outside cover layer" In, e.g., 
"general sanitary goods". 

duaneSfi — J63224734-A (88.09.19) Priority 87JP-058738 
(87.03.16) J63224734 ASK KK relates to a paper comprising a powder 
or fiber obtained by grinding sepiollte, said paper having 
deodorizing capacity. 

Japang» J63242261-A. (88.10.07) 87JP-076111 J63242261 ASK KK 
relates to an odor-absorbing mat with sepiollte powder, a nonwoven 
fabric layer, and what appears to be a sheet to which the 
sepiollte is attached by adhesive. 
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L^ilS (9/28/54) by F. A. Shuler teaches particles of 
odor-absorbing materials uniformly affixed at the Interstices of a 
permeable web by adhesive to provide an odor absorbent medium for 
e.g., catamenlals. Particulate carbon, silica gel and activated 
alumina are noted. Shifting/displacement of the particulates Is 
assertedly avoided and the sheet Is flexible. 

V.S. 3,Qg3,S4fi (6/11/63) by R. L. Atkinson, teaches halogen- 
ated dlphenyl methane derivatives "advantageously placed on the 

a^vny? * Catanen1 ' 1 dreSSlW " t0 deodorizing 
J8BM8SJ ,TM141ft17 (J87019865) teaches the manufacture of 
po-der (including zeolites) sheets by laminating the powder 
between a first and second sheet. Powders Include activated 
15 carbon, zeolite, etc. The abstract Indicates use In catamenials 
or deodorizing materials. 

BfcfllMtf (Abstract) teaches sanitary towels with chlorophyll 
crystals or activated carbon, either In the absorbent layer, on 
the surface, or (per abstract) between. 

ABSCMS (odor-control molecular sieve from Union Carbide) - 
Use in diapers ind catamenlals Is specifically noted in Union 
Carbide brochure (A. J, G1 off re 1988). The brochure indicates 
that UC s market research shows potential benefits In such 

?!^!* ^ PatMt$ 4 ' 795>482 ** 4 ' 826 ' 497 - "*ate to 
2s ABSCENTS used as an odpr-controlling agent, generally, and In 
sanitary products, In particular. 

Various other patents relating to various absorbent gelling 
materials, topsheets, diaper and catamenlal designs, and the like 
are listed In the detailed Description and Examples, hereinafter! 
All documents cited In this specification are Incorporated herein 
by reference. » 

SUHM^v flF thf THYfltmH 
The present Invention relates to a method for decreasing 
odors associated with bodily fluids such as blood, urine, and the 
35 like, comprising contacting said fluids with an odor-controlling 
amount of an Intermediate ratio SI0 4 /A10, zeolite. Zeolites of 
this -intermediate- type are those wherein the S10,:A10 2 ratio of 
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said zeolite Is less than about 10. The method 1s especially 
useful when the bodily fluid comprises menses. 

In an optional mode, the method herein can be one wherein the 
5 intermediate ratio S10,/A10 2 zeolite is used In combination with a 
high ratio SIO^/AIO, zeolite. Alternatively, the Intermediate 
zeolite is used in combination with activated carbon; or the 
"intermediate- and -high- zeolites can both be used in combination 
and conjointly with activated carbon. 
10 The Invention also encompasses articles of manufacture 

comprising a fluid-absorbing pad, or the like, said pad comprising" 
one or more water-wettable fluid-absorbing materials and an 
odor-controlling amount, generally at least about 0 2 g 
typically 0.24 g. to 0.4 g. of an Intermediate ratio S10 2 /Alo! 
15 zeolite. More zeolite can be used, as desired. Typically, such 
pads comprise at least 0.3 g of said zeolite. Such pads find use 
especially as sanitary napkins or pantlllners. 

The invention thus provides disposable diapers, sanitary 
napkins, pantlllners, and the like, wherein said fluid-absorbing 
2(J pad is interposed between a fluid-permeable topsheet and a fluid- 
Impermeable backsheet. In an alternate mode, the zeolite can be 
present In the topsheet. Such articles can additionally comprise 
a high ratio S10,/A10 a zeolite, activated carbon, or mixtures 
thereof. Sanitary napkins are an especially preferred article, 
herein. ' 

All percentages, ranges and ratios herein are by weight 
unless otherwise specified. 9 ' 

DETAILED np^pypjy^ 

The compositions and. methods for controlling odors In the 
30 manner of this invention Involve the use of zeolltlc-type 
materials, as described more fully hereinafter. 

The articles which employ said zeolltlc odor-control tech- 
nology can be prepared using constituents that are otherwise very 
well-known in current commercial practice, and reference can be 
35 made to the various patents mentioned herein and to the general 
sanitary products patent literature and trade catalogues for such 
Items. Such Hems typically comprise an absorbent -core- Inter- 
posed between a "topsheet" and a "backsheet". Likewise, methods 
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In general terms, traditional zeolites comprise an alumlnate/ 
silicate framework, with associated cations, N, providing overall 
electrical neutrality. Empirically, the zeolite framework can be 
represented as 

X A10, . y S10 2 
and the electrical neutral zeolite as 

x/n M . x A10 2 . y S10 2 . z H a O 
wherein: x and y are each Integers, N Is a cation and n Is the 
io charge on the cation. As noted by the empirical formula, zeolites 
may also comprise waters of hydration (z H a 0). Reference to the 
literature will Illustrate that M can be a wide variety of 
cations, e.g., Ha+, K+, NH 4 +, alkyl ammonium, heavy metals and the 
like. The practice of the present Invention does not require any 
15 particular selection of cation; accordingly, sodium Ion Is con- 
venlent and preferred. 

It Is to be understood that a first class of preferred 
zeolites used herein has entirely different ratios of S10 a /A10 2 
than the zeolites disclosed In U.S. Patents 4,795,482 and 
2Q 4,826,497. Stated otherwise, the ratio of Integers x and y In 
this first class of zeolites Is such that the zeolites are 
typically characterized as -Intermediate- slllcate/alumlnate 
zeolites, whereas those of U.S. 4,795,482 and 4,826,497 are -high' 
slllcate/alimlnate zeolites. 
25 While not Intending to be limited by theory, it appears that 

the sllicate/alumlnate ratios of the -Intermediate- zeolites used 
in the practice of this invention result in several advantages 
over the -high- zeolites. First, the Intermediate zeolites have a 
higher capacity for amlne-type odors than the high zeolites. This 
3Q is important to controlling urine and menses odors. Second, the 
Intermediate zeolites have a larger surface area (700-800 m*/g) 
than the high zeolites (ca. 400 m'/g). This results In more 
efficient odor adsorptlvlty, on a wt./wt. basis; or, In the 
alternative, allows less zeolite to be used to adsorb a given 
35 amount of odor. Third, the Intermediate zeolites appear to be 
somewhat more tolerant to moisture, and retain more of their 
odor-adsorbing capacity In the presence of water. 
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The "Intermediate" zeolites used In this Invention are 
characterized by S10,/A10 2 molar ratios of less than about 10 
Typically, the molar ratio of S10 t /Al0 2 will range from about 2 to 
about 10. 

The synthesis of Intermediate zeolites forms no part of the 
present Invention since various syntheses are known in the exten- 
sive zeolite literature. The following Is given simply by way of 
Illustration, and not Imitation, of a synthetic procedure 
Zeolite Synthase 

In general, zeolites are synthesized by hydrothermal 
crystallization of alkaline (pH * and preferably higher) reactant 
mixtures. The synthesis can be viewed as 3 major stages with each 
having sub-steps: (1) combining and gelation of reactants; (2) 
w crystallization; and (3) post-trBatmeht. The resulting zeolite Is 
not only a function of the reactant mixture but also Is equally a 
function of the synthetic conditions. External factors such as 
temperature, pressure, time, etc. highly Influence the crystalline 
structure. 

For traditional zeolites, the reactants commonly consist of: 

silica source + alumina source + base + water 
A host of starting reactants are available; some typical 
silica and alumina sources are noted as follows. Silica sources 
Include: silicates; silica sol; silicic add; silica gels; silica 
glass; minerals; and ether zeolites. Alumina sources include: 
aluminum hydroxide; aluminum salts; metal eliminates; aluminum 
nitrate; aluminum sulfate; pseudoboehmlte; and various minerals. 

Wiile different starting materials can yield zeolites, the 
same zeolite can be made from different reactants. Some reactant 
variables Influencing the structure and composition of the final 
zeolite are: 

- the Identity, ratio and order of addition of the reactants; 

- the strength of the base; 

- the temperature (ambient to ca. 100*C); 

- mechanical agitation such as stirring; and 

- the gelation time (1 hour to days). 
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Once the desired gelation Is achieved, the gel 1s transferred 
to a teflon or stainless steel container and placed in an 
autoclave. Crystal formation begins as the gel is subjected to 

s constant or variable temperature at autogeneous pressure for an 
Indefinite time. There are basically 3 recognized phases during 
transformation of the gel to crystals. The phases are (1) 
Induction or nucleatlon (first crystal appears); (2) crystal 
growth; and (3) phase transformation. Some factors Influencing 

w the rate at which crystals form and grow are the temperature, pH, 
addition of seed crystals or templatlng materials for structure 
directing, stirring and centrifugatlon. 

After phase transformation, the slurry Is removed from the 
autoclave and filtered. The crystals are washed and dried at ca 
100'C. Further modifications are possible 1f so desired. 
Post-SvnthP«l« Ifr dlflcatW 

Some post-synthesis modifications are a means of obtaining 
other traditional zeolites. For Instance, counter ions can be 
exchanged such as: 

20 Na-zeollte + NH 4 C1 -» NH 4 -zeol1te 

or 

Na-zeol1te ♦ HC1 - H-zeollte 
Imparting unique adsorptive forces and modifying the pore size of, 
for example, an A, X or Y zeolite. Additionally, stabilization of 
M traditional zeolites Is possible. For example, a typical method 
of synthesizing an ultrastable zeolite Y (USY) such as "VALFOR 
CP300-56" is as follows: 

NaY + NH 4 + or NH* exchange - NH 4 NaY + calcine (650-800'C) -> USY 
Synthesis of Special 7^\ n 

3o Several post-synthesis modification methods exist for making 

special zeolites. The methods Include (1) pore modification; (2) 
surface modification; and (3) structural change. The first two 
methods consist of adsorbing species by chemical vapor deposition 
Inside or on the zeolite. Pore modifiers such as S1H 4 and BH, and 

3s surface modifiers such as S1(0CH 4 ) 4 , SiCl 4 , T1C1 4 and SeCl 4 have 
been used to Impart new unique properties to the zeolite. The 
most frequently used structural change method 1s to remove alumina 
from the main framework (I.e., de-alumlnate). De-alumlnation can 
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be performed by one of several routes such as mi 

(2) steam (700-900-C); or (2) t!L I C } aCld leaCh1n 9 ; 

% «"* w, or 13; treatment with sin ^ 

tMperatures - —Pit of de-aleainatlc „. * at 

5 yt . ff 0 '!'* ' * H4EDM * *-'««t«l Zeolite y 

The following references further must*.*. •■. 

Zeolite Conference Eds p a , J th Inte ™tlonal 

W. M, Meier and J. a. Uytterhoeven (19 73 ). ^ Ms * 

15 A wide variety of Intermediate zeolites * 

herein are commercially « a n»n * zeo,1te * suitable for use 

„ «<, the ^ ^. 

eooee) of wolltes fro. Wntek, *xoen1te, e S noted 

Ptrtlcle ,u. range ( IM: "* " ««"■ 

pounas, e.g., thiols, mercaotans a« woii ». - 

odors, is desired. ^ * S Sone cont ">l of amine 
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... * "•"*» ° f "» ABSCEHTS typ. t. contr.1 odors )s 

fWly described ,. U.S. P,t.„t 4,795,482, January 3, ,989 . 
GLffr. «, Harcus. M genera,, these .^"^ 

adsorption odoriferous substances „thln tfc.tr wlecular 
structures, mtmw tb.tr node of action, these odor-cent™,, 1 

IST* ^ d,,r,CtW,Ied * th6,r Peters n 

21!^;. «. >9Mt! *" rep0rte<1 * «•"»• «l Harcus t. be 
crystalline ,l,,c„„s -l«ul.r s,.,.s »„ ,*,«» , t lMst ^ £ 

«d Preferably at ,.„t .bout 95, percent of the fr^rk tetr. 

capacity f. r „ur at 25'C and 4.4 ef ,. ss than 10 «, gnt p^ t 
I. the c«. of alumnaamcu □macular slaves, los C To h 
rat,.- zeo„t. odor-ctroning agents bay. a fra^ rk s 0,/ 10 
Z'"™; *- *« 35 »« «* Preferably™™ 

.1 W T 5 a T* M,eC " llr S1,TO ta " ' — —tar 7, 
at least 5.5 Angstroms, preferably at least a 9 a * 

«« ■*«*«- capacity fo'r Lr Ta^r a 2 ^c ,7a 
«ter ,apor pressure (p/p.) „f 4 .6 „ t „„ 5 ^.hf client 
As stated by Oloffr. m Marcus, tbe efficacy " „7« U Ur 
«.s s not dependent on tbe presence of tbe uatar „ h , " 0 

If ?„„. ™" """" of «*• struct™, as , res U 

"«r bydrotb.™,, fomtim _ In fact, at Hast . ™ 

25 rrV™' -»t»t«.»y .11. of this origin,, „ter of 

sZ I« T, ^ PrMMt 1 " «• «<sorb.„t. c.,c,l 

^LTm' r ~ V " ^ 0r " Mc Also, „t. r 

30 Z^tZTT" ' '° ™" Ve "*'""«« syntbes.s 

r.KtMts fro. the port systee. Lowering of the alkali „.t»i 

part,c,.r,y the nonzeollt.c, .... occ,uded aC " 
«. c» b. banafica,. These procedures also^T 
remove the original water of hydration. 

35 * fU ? 6r d1SCl0S6d by 61offre and such siliceous 

gleaner sieves Include the alcroporous crystalline alu»1nos1li 
cates, I.e., the zeolltlc molecular sieves as well as the so- 
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called silica polymorphs. With respect to the latter composi- 
tions, their crystal lattices are ideally formed entirely of S10, 
tetrahedral units, but the as-synthesized forms co^only contain 

5 * U f * race affl0unts of derived from aluminum Impuri- 

ties in the synthesis reagents. The alumlnosillcate molecular 
sieves comprise the large class of, well-known crystalline 
zeolites. These high-silica molecular sieves are either commer- 
cially available or are prepared by methods well-known In the art 

1Q involving direct hydrothermal synthesis or Involving certain types 
of crystal lattice dealumlnatlons. A comprehensive review article 
by E. M. Flanigen concerning both -high' si/Al zeolites and silica 

ZZ ,$ u ^ ,,Shed 10 " Pr0C - 5th Int ' «■ Elites, 

" is to be understood that all such materials are referred to 
herein simply as -zeolites", for convenience. 

With respect to the foregoing ABSCENTS odor-controlling 

n^r-V « TT ■** POrB ^ * °P en so that the 

internal cavities of the crystals be accessible to the odor 

2q molecules. In the case of the aluminosllicates or silica poly- 
morphs produced using large organic templatlng ions such as 
tetraalkylammonium Ions, it is necessary to remove charge balanc- 
ing organic ions and any occluded templatlng material in order to 
pemit adsorption of the odor molecules. i„ such a removal 
process and also In the removal of inorganic debris, the original 
water of hydration is also removed. Upon exposure to the .Us 
phere, a portion of the water of hydration 1s reacquired, but this 
does not affect the characteristics of the molecular sieves which 
are preferred for the practice of the present Invention, i.e., the 

30 7rZ I * ^ ,<Ved 'Ml*" » grated or dehy- 

drated state, but, in general, the dehydrated state is preferred. 
In the case of most of the deal umi nation procedures referred, to 
above, the original water of dehydration is also removed, and can 
» larly be replaced, if desired, for the practice of the 
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More specifically, Gioffre and Marcus disclose that the class 
of their disclosed medium to large pore siliceous molecular 
sieves, from which the original, as-synthesized water of hydration 
5 has been substantially removed, and which have a capacity for 

adsorbed water of not greater than 10, and preferably not greater 
than 6, weight percent when measured at 25'C and a water vapor 
pressure <p/p 0 ) of 4.6, function In an extraordinary manner with 
respect to odor elimination. Many of the synthetic zeolites 
10 prepared us1 " 9 or 9 an,c templatlng agents are readily prepared In a 
highly siliceous form - some even from reaction mixtures which 
have no Intentionally added aluminum. These zeolites are markedly 
organophllic and include ZSM-5 (U.S. Patent 3,702,886); ZSM-11 
(U.S. Patent 3,709,979); ZSM-35 (U.S. Patent 4,016,245); ZSM-23 
15 (U.S. Patent 4,076,842); and 2SM-38 (U.S. Patent 4,046,859) to 
name only a few. According to these authors, the silica molecular 
sieves known as slllcallte and F-s1l1cal1te are particularly 
suitable for use as odor-control 11 ng agents. These materials are 
disclosed in U.S. Patents 4,061,724 and 4,073,865, respectively 
2Q To the extent the aforesaid siliceous sieves are synthesized to 
have S10./A10, ratios greater than 35, they are frequently 
suitable for use In the present articles without any additional 
treatment to increase their degree of hydrophoblclty. Molecular 
sieves which cannot be directly synthesized to have both the 
2s desired high S1/A1 and/or degree of hydrophoblclty ratios can be 
subjected to dealumlnation techniques, fluorine treatments and the 
like, which result in organophllic zeolite products 
High-temperature steaming procedures for treating zeolite Y which 
result in hydrophobic product forms are reported by P. K. Maher et 
al, "Molecular Sieve Zeolites", Advan. Chem. Ser. 101, American 
Chemical Society, Washington, D.C., 1971, p. 266. A more recently 
reported procedure applicable to the manufacture of "high- zeolite 
species generally, involves dealumlnation and the substitution of 
silicon Into the denominated lattice site. This process 1s 
disclosed in U.S. Patent 4,503,023 Issued March 5, 1985 to Skeels 
et al. Halogen or halide compound treatments for zeolites to 
Increase their hydrophoblclty are disclosed In U.S. Patents 
4,569,833 and 4,297,335. Steam-treated zeolite Y. prepared per 
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U.S. Patent 4.331.S94. and denominated - LZ . 10 -. ls , Mrtt „„,., 
esefn, odor-controlllng agent. Particularly 

Various .tbar urttf,* z..UU-t m M t.r1.,s. such as th, 
can be used herein. See „„ „. s . Pltents 4 ° ° 

referred t. as -supar-aortars-) ^ • ^ ' « ^ 

for their fluld-bartlng properties. Such „ t «r1„s rZ 

15 n « SL^/TS - ^ ° f "^•'-^"e. .bserbent 

gelling material Is base, on polyaclds, especially polyacryllc 

body fluids, Ml. sudr fluids «nd thereby fom HyirmU In 
M this «nn.r. field dlschar^d ,„ t „ J* rtlorbu , t st^s her. " 
ca» b. acgulr* ad heJd. Th«. prefer^ ut^^^SE 

si gbtly eross-Hntod, Wrtl.lly „»t r , 11iMd( 

25 T* '"^ -«*•««. the polyuerlc cedent 

fr«d fro. ^Saturn*, acld-contalnlng ^ ^ 

•""re gen,., ^ „ m ^ tyL^r on w 

«1.t.e. such „ starch ,*«„„,„.. Acly , <c J,^ f £* £T 
-Uriels are ., this lat&r type. Ttas the prefab 1^ 

30 gelling uaUr.aH Incite hydrdyaed acry,o„,tr.„ grafted^ 
«ry ic acid grafted starch, pelyacrylates. „,„ c Lhydrlde ^ 
eepelwers and co-mat,** thenwf. Esp*,,,,, " fe 3 

- -es 

35 trnSTHH' T" " m P,1j *f P *■•—«» * th. pre- 
ta^r, 9, " 1n ' ■ ,U ^ ,,$ ' J,Kh "tartals „,„ ,„ gefler „ 

n«f.^r"; ,, " tod - Cr0M,lBkl "» t. r«d.r these 

Prefers hydrowl-fommj absorbent »ter1.1, substantially 
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water-Insoluble, and cross-Unking also in part determines the gel 
volume and extractable polymer characteristics of the hydrogels 
formed therefrom. Suitable cross-linking agents are well known In 
the art and Include, for example, (1) compounds having at least 
two polymerlzable double bonds; (2) compounds having at least one 
polymerlzable double bond and at least one functional group 
reactive with the acid-containing monomer material; (3) compounds 
having at least two functional groups reactive with the acid-con- 
taining monomer material; and (4) polyvalent metal compounds which 
can form Ionic cross-linkages. Cross-linking agents of the 
foregoing types are described in greater detail In Nasuda et al; 
U.S. Patent 4,076,663; Issued February 28, 1978. Preferred cross- 
linking agents are the dl- or polyesters of unsaturated mono-or 
polycarboxyllc acids with polyols, the blsacryl amides and the 
dl-or trlallyl amines. Especially preferred cross-linking agents 
are N, N' -methyl enebisacryl amide, trlmethylol propane trlacrylate 
and trlallyl amine. The cross-Unking agent will generally 
comprise from about 0.001 mole percent to 5 mole percent of the 
preferred materials. More preferably, the cross-linking agent 
will comprise from about 0.01 mole percent to 3 mole percent of 
the absorbent gelling materials used herein. 

The preferred, slightly cross-linked, hydrogel -forming 
absorbent gelling materials will generally be employed in their 
2s partially neutralized form. For purposes described herein, such 
materials are considered partially neutralized when at least 25 
mole percent, and preferably at least 50 mole percent of monomers 
used to form the polymer are acid group-containing monomers which 
have been neutralized with a salt-forming cation. Suitable 
salt-forming cations Include alkali metal, ammonium, substituted 
ammonium and amines. This percentage of the total monomers 
utilized which are neutralized acid group-containing monomers 1s 
referred to as the "degree of neutralization." Typically, commer- 
cial absorbent gelling materials have a degree of neutralization 
somewhat less than 90%. 

The preferred absorbent gelling materials used herein are 
those which have a relatively high capacity for Imbibing fluids 
encountered In the absorbent articles; this capacity can be 
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quantified by referencing the "gel volume- of said absorbent 
gelling materials. Gel volume can be defined in terms of the 
amount of synthetic urine absorbed by any given absorbent gelling 
agent buffer and Is specified as grams of synthetic urine per gram 
of gelling agent. s 

6el volume In synthetic urine,, (see Brandt, et al, below) can 
be determined by forming a suspension of about 0.1-0.2 parts of 
dried absorbent gel im* material to 7 be tested with about 20 parts 
iq of synthetic urine. This suspension Is maintained at ambient 
temperature under gentle stirring for about 1 hour so that 
swelling equilibrium u attained. The gel volume (grams of 
synthetic urine per gram of absorbent gelling material) is then 
calculated from the weight fraction of the gelling agent in the 

15 ! U !!1!! $ ?" ^ ' he mk ° f th8 11qu1d volu »» ^ed from the 
formed hydrogel to the, total vol u* of the suspension. The 

preferred absorbent gelling Aerials useful in this invention 
will have a gel volu* of from about 20 to 70 grams, more pref- 
erably from about 30 to 60 grams, of synthetic urine per gran of 
M absorbent gelling material. 

Another feature of the most highly preferred absorbent 
gelling materials reUtej to the level of extractable polymer 

It wTTL 1 ! ^ " ater1ilS * Extractable »°W levels 
can be determined by chatting a sample of preferred absorbent 
gelling material with a synthetic urine solution for the 
substantial period of time (e.g., at least 16 hours, which is 
ITS ^ ******* equilibrium, by then filtering the 

formed hydrogel from the supernatant liquid, and finally by then 
determining the polymer content of the filtrate. The particular 

3q pmedure used to determine extractaMe polywr content of the 
preferred absorbent gelling agent buffers herein Is set forth In 
Brandt Goldman and Inglin; U.S. Patent 4,654,039; Issued March 
31, 1987, Reissue 32,649. The absorbent selling materials which 
are especially useful In the absorbent articles herein are those 

3s which have an equilibrium extractables content In synthetic urine 
of no more than about ^preferably no more than about 10% by 
weight of the absorbent gelling material. 
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The absorbent gelling materials hereinbefore described are 
typically used In the form of discrete particles. Such absorbent 
gelling materials can be of any desired shape, e.g., spherical or 
semi-spherical, cubic, rod-like polyhedral, etc. Shapes having a 
large greatest dimension/smallest dimension ratio, like needles 
and flakes, are also contemplated for use herein. Agglomerates of 
absorbent gelling material particles may also be used. 

The size of the absorbent gelling material particles may vary 
over a wide range. For reasons of Industrial hygiene, average 
particle sizes smaller than about 30 microns are less desirable. 
Particles having a smallest dimension larger than about 2 mm nay 
also cause a feeling of grlttlness 1n the absorbent article, which 
Is undesirable from a consumer aesthetics standpoint. Further- 
more, rate of fluid absorption can be affected by particle size. 
Larger particles have very much reduced rates of absorption. 
Preferred for use herein are absorbent gelling material particles 
substantially all of which have a particle size of from about 30 
microns to about 2 mm. "Particle Size* as used herein means the 
weighted average of the smallest dimension of the Individual 
particles. 

The amount of absorbent gelling material particles used In 
absorbent cores will depend upon the degree of absorbent capacity 
desired, and will generally comprise from about 2% to 50% by 
weight of the absorbent core, more typically from about 5% to 20% 
by. weight of the absorbent core. 

When absorbent gelling material particles are to be used in 
the cores of the absorbent articles herein, such cores can be 
prepared by any process or technique which provides a web 
comprising a combination of the fibers and the gelling material 
particles. For example, web cores can be formed by air-laying a 
substantially dry mixture of hydrophlllc fibers and absorbent 
gelling material particles and, if desired or necessary, by 
denslfylng the resulting web. Such a procedure 1s described more 
fully In Welsman and Goldman; U.S. Patent 4,610,678; Issued 
September 9, 1986. As Indicated 1n this U.S. Patent 4,610,678, 
the air-laid webs formed by such a procedure will preferably 
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"7f" «"»t.»tt,lly unbonded fibers end .111 preferably have , 
moisture content of 1« er less. 

The density of the absorbent' cores .btch ccprlse webs of 
5 »' "»« - ^nt gelllng „uru, Nicies cen be 

end r^rV IT'"'" 9 * <tSOrte " t P "> ert, « of the cores 
end of the absorbent «*ic1.s In^blch soch cores ere «npl.»ed 
The density of socb absorbent cores her.,, „,„ prefect 
the rang, of frmi .^t 0-08 t „ ' - «• 

?j,"",? r MraS ° f " te V» * "iculated fro, 
basis Might end caliper. Caliper 1, ^ , . 

Pressure of 0.137 ps, ,0.94 hPa). Density and basis «.g t , 

ta 1* the «.obt of the absorbent ,.!„„, Nt er,.,s and Z 

"°ZTZ *"' 1ty ° f ** herein r«d oot £ 

«1f*m throughout the core. Wthln the density ranges here! 
Inbefor. set forth, «* ewes can c«,tal» regions or zoneTof 
20 "l»M«>ly higher or relM1w,ly 16»er density. 

"I. yiml WmrlWhtl - Typically, flashed absorbent 
articles .111 contain addltWrtbrtus absorbent .aterla, 71 

me lite, nell-knom In oewrclal practice. 
M . ™: fr " lt ' F * cf U p tfllll - The finished articles herein Kill 

2T2L 1 : pre, .rj^ • «*• «fru; ™ 

f™t-f,c (or, -t^shof ) -teruf dsed herein is preferably , 
™ ,U, : , "f, fluld-p.™*.,. sh^t. 7y"p "hi 

tt! . I * ,S " *• «» the pLlt 

» ..t . T ta ^•^ V-'W «» -described ,„ the 

P.Unt Iterator.. For. ex-ple. .ccrdin, to the press of u s 

1 ' April 13, a of 

s heated ab*,, it. softening p„»t. (The s,ft Mlog po)nt ts the 
35 'T" t 7, > \* ,,ICh the "emoplistlc oaten,, can be f.™ed . 

™" 1S ta «* -'«»» Point df the ..terlal.) The 
heated ther»pl,,t1c M ter..l i„ iheet fon. 1, then brought int. 
".tect *th a heated for.mg somen. The fomm, ,L„ 
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pref.rat.ly an ap.rtur«i wire „ sh screen having the ces1red 
apertur. size, pattern end configuration. A »acl , s " 

z\z tt: ?r the ^ — ^ 

5 1 J Pmer " a " d ha,1 "» "» «•«">« hoi. 

sues Wh the vacuum ,s .till being app,,., u the „, 

the film m , pattern corresponding to the pattern and ,Z TZ 
eperteres In the forming screen. S1 " of 

10 ""l"^"** 1 * ,h " t! P"*»"o in the manner of the Mullane 

et .1 patent are conveniently referred to as -formed films- 1 

grot, liquid «y accumulate „ „„ ' "° 

*•"»»*. For th. manofactore of ahsorhent artlclTsl 
15 d '«""- «ta«n1,ls. IncMtln^c. articles, and the lt?Z 
sheets typically ha„ , caliper of ,. ss than atanrtO Ort cm ! 
preferably less than about 0.064 cm. * ° P 

Another formed-ffi. Mtep1a1 f 

20 "J **?"• '"Passion, cmvrlateg , 1H.1d-1.p,rvi„u, "l,"^ 
«ter1,l, „,to s„d «b h.,1„, , multiplicity Z ap.rt J, 1 

1- 4 • " d,SCl,Md 1n "^t 4.342.314, ltad.1 

25 « * Papered using hydroTho ic^la^ J t 

polyethylene, polypropylone. PVC. and the llha. 1 arl ^ 
for «. in absorbent products such as c.ta»„1a,s. and th" ,£ 

1. « LVf B>tert " """" <» ^ 

•» U.S. Patent 3,920.135, Thompson, December 30 1975 „ 

30 •'«*» " P-W films h.„„, he . h 'are „1" 

ten. . tapered cellar,.,. These "tapered c*,,,,*. L ,« 
els. km for use 1„ absorbent ,rt, c ,e,, ,„ e ,ud(ng ad.lt Inc.ntT 
«nce articles. They may be prepare from various hydroZ c 
polymers as mentioned hereinabwe; typically, ,„ ^ty poly. 

3S thickness of from 0.0025 to 0.0.51 cm Is 

Oeferenc. to U.S. Patent 3.929,135 can be made 'nZ^t 

TlnT 1 : tvmi ar " Ury shMts - «» ««. »». X s 

t». capillars „ such tapered «p.„.ry ^sheets ere , contact 
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with th. undwlj-lng sbsprb.nt cor. Mt.r1„. Ge.er.ll, t ,„„^ 

« 1t 1* to b. understood thstsny g M , rl „ y tlpmd *^ 

or polygon,, to.. „ , MMn tte t , m 

"on for convMlwc.. , t , 5 u ^ ^ r '» 

,0 °"Y M : - *- tb* on soother s,d. J ,7t 

dlsUnc. fro. bu. to ,«„. In th. „tt«r cu. too «.V. « 

»9lo of Up. P sll1UM , for ,„ ™« 
prutlc of tbl, in^tton l.frM.boot 10- to sboutw" 
»x^lr n1 "' <H " e "" m " * e *'""-'« ..flnod « th . 

~™ rthT ,n9 " " "» — £ 

2T»Td7J r *«. d1u.t.r J 

th. .p« dlattar. Bu. disaster Md ^e, d1«.t,r sr. 

25 <t.«b-,«biy n^,^ru? £1; 

diaenslon Md apex opening dlaeulon. ^ "* 

Th. tspered csplllsjgr spex dtmter Is . dtmur Mich -m 
til- H»M to r«d„y |«, fr. «, surftt . of^bTtXt U 

0.004 tost^t 0.100 ,»ch (0.010 td 0.254 «nt1»Ur), prTf.r.7» 
.bout O.O0S to .boot ...» tndl ,0.0,3 to 0.05, cXtr, 
Th. t.pmd cptn w bu. 1s s.l^" 0 ,!tL 

t» criur,.. The first of thu. 1s thl .^.ctl,. ,* £ 

35 ...t cl^T P °" etk " M * «■ * — ». «h1b 

''•"'I: CHM,k *' nm -"*> rt Wtat.. >*» th. b.,. d,«Ur , $ 
•Ithln th. rug. fr „, ^wrt 0 .006 to about 0.250 Inch la m. . 
0.«5 c«t1„t.r,. t(M b^ dlL" ^ 
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the range of from about 0.030 to about 0.060 Inch (0.076 to 0 152 
centimeter). The second criterion 1s that the capillary base 
diameter be small enough to allow an expected liquid droplet to 
5 bridge across at least one capillary. This criterion is satisfied 
by the above dimensions for disposable diapers and sanitary items 
The height of the tapered capillary is defined as the 
distance between the outermost surface of the topsheet (I.e., that 
surface which normally contacts the skin of the user) and the apex 
10 ° f th " tapered ca > 111a ^ This height, of course, depends upon 
apex diameter, base diameter, and angle of taper which have been 
selected as hereinbefore described. The height of the tapered 
cap llary should provide a structure with a minimum tendency to 
collapse in use. The characteristics of the material of con- 
15 struction of the topsheet In large measure determine suitable 
ranges for tte height. When the topsheet Is low density poly- 
ethylene of from 0.001 to 0.002 Inch (0.003 to 0.005 cm) thickness 
and apex diameter and base diameter are In the preferred range, 
and angle of taper m is In Its critical range, the height of the 

20 n^T/fJ^ ^ * fr ° m ab0Ut °-°° 3 «• *out 0.159 inch 
(0.008 to 0.404 centimeter). 

A state of relative dryness on the surface of the topsheet 
implies that most of the liquid which contacts the topsheet Is 
transferred through It to the absorbent element. This in turn 
25 implies that each Isolated droplet of fluid In contact with the 
topsheet must be in contact with the base diameter of a tapered 

Z ",T ™ $ $tate ° f 8ffa1rS Can «** be "hieved If the land 
area (the area of the topsheet that exists between the bases of 

the tapered capillaries) is maintained at a minimum. The minimum 

3Q limiting value Is the case where conical tapered capillaries or 

pyramid* tapered capillaries are provided 1n close packed array 

(where the periphery of the base of each capillary is i„ contact 

on all sides with the periphery of the base of adjacent capil - 

aries). The preferred arrangement of minimum land area tends to 

|5 insure that an Individual droplet will contact at least one 

tapered capillary. A preferred arrangement In disposable diapers 

1s where the tapered capillaries as hereinbefore described are in 
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ctlltrr^" 1 "* ^ ab °" t 30 t0 *"* "00 tapered 
capillaries per square Inch of tbpsheet ts t« mi « 

centimeter). P (5 to 231 per 



Tapered capillary sheets can be manufactured in any of 

tk« .old and « TMinmt felting pi ate . p_.' * 
Upshot to .object . port, m of lioaM-LrvZ 1^., . 

«-M ,.,„.. such r«,., of „Ur,„ Co b. ^Hsh* 

*■ fjr?.*"** » " *• «U open the .pics. s„ 
, »or a ■Icroapertured polmrle «i. 4 . ' ' 

tactile impression, but *Uo to sLukuvTl^n . 1 
9loss. Thus, sheets made of plas^c Tl " $Urf8Ce 
shiny, -plastlcKy- appearand °' *" " Unde$1rabl > 



WO 91/11*77 



PCT/US91/00693 



- 22 



Such highly-preferred sheet materials can be succinctly 
described as being a macroscoplcally expanded three-dimensional 
Plastic -web" having at least one visible surface which appears 

5 substantially nonglossy when exposed to light, substantially all 
of said visible surface exhibiting a regularly spaced, microscopic 
pattern of discrete surface aberrations, each of said surface 
aberrations having its amplitude oriented perpendicular to the 
surface In which said surface aberration originates, each of said 

iq surface aberrations having a maximum dimension of less than about 
6 mils, as measured In a plane oriented substantially perpendicu- 
lar to Its amplitude, whereby said surface aberrations are not 
discernible to the normal naked eye when the perpendicular dis- 
tance between the viewer's eye and the plane of said web is at 

15 l MSt ?°* 12 1nche$ ' each of «M *»face aberrations also being 
free of planar areas which are large enough to inscribe a 4 mil 
diameter circle and so spaced relative to all adjacent surface 
aberrations that the maximum diameter of any circle which can be 
inscribed on any planar surface Intermediate said surface aberra- 

» ! ir "J," 8dJaCent $UrfaCe abervat1ons ■» «V Portion of said 
v s ble surface is less than about 4 mils, whereby any light 
incident upon any portion of said visible surface is diffusely 
reflected into a multiplicity of directions by said surface 

$0 ^ VlSlbU SUrfaCe aPPearS substant1a11 * 

™ 6 '™ * heet Bater1als can h '*e at least a portion of said 
ZOZi * T C0BPr1Sln9 Pyrenees projecting generally 
outwardly from the surface, and can have at least a portion of 
said surface aberrations comprising depressions projecting 
[Q generally inwardly from the surface of said web. 

The manufacture of these preferred sheets can be achieved by 
use of a forming screen or structure, as generally noted herein- 
above, which provides said surface aberrations by virtue of 
knuckles- on the support member. (The preparation of such sheets 

5 IK?''?*' ^ 9reat d6ta11 1B °- S - Patent M63.045, and their 
method of preparation forms no part of this Invention.) In 
general, the resulting surface aberrations correspond to the 
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thereof " PUSt,C ShMt *"* P«^t.„„ 

In a preferred wmf.ct.rle9 method, the nwen mesh support 
structure mhlch directly coeUcts the „s, M e $urface ^ 
sh«t Is comprised of filemeots h„1„ 8 , d1»et.r bet«e„ 
one and about t» mils end , mesh count bet™, .b.„t Z ft, 

10 -) - «*™» «• n^t, per 1 Inoal Inch (JHL, » 

400 flings per Mneei i nC b (2.54 ens). ' * 

— I?*"''?' *•**"*"•»•' m "herein M1 „ sm(K , 

•narrations h.v. an ,„. rige -plltu* „f it ie.st .bout 0. 2 . 

T? *' W *"« ••' »««• H«» prefer, ,, 

15 """V M "•■«*. of eech ef s,1d surflce ^mt/oes ! 
measured perp„d.cu„r to the serf.ce ln rttcn ^ »X 

± 1«, of the , w „, Mm « ^ » 
surface aberrations an need. «"aojacent 

20 kJ sheets .hose hack faces are treated nth 

April 5, 1988, and these can also be employed herein. 

nreflT". !* "* rst "^ *»• ^ that the .foresaid, 
T\" ° r *"'"" "* UrUT ' «* <» the practice "J 

■aterl.ls, «Mch are characterised by a large number of fibers 
nhid, owla, each other throughout the thickness of the mate u 
Horeover, such sheet iatert.ls are wd, fj. , 

n:r- r^- ^e^.::: 

Other tnpsheet materials nhlch can he used herein include 
fnr ««PH. varlnus no.absorb.ot fibrous or f.,™ n tous neto* 
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sheets which are aqueous-fluid-permeable by virtue of a m„if< 
m of holes or channels passing therethrl ug h 
materials can be prepared by methods well -described In the pat 

5 3? l7* m 7 6XamPle * aCC ° rd1n9 t0 th6 Pr ° Ce " " ■•«• 

4.636,419, Hadsen et al, January 13, 1987, sheets comnr^/ 

and .1th t» dlsslallar m 1t1»g or softening po1nts> m 

»y MM different transverse end longitudinal polywr Mt er1al s 
Such sheets m be osed ,„ th. practice .f this InZi" 
Another sheet «t.H,l useful here,„ , s the forBM||KK|s 

3 s i n"! L >r " etMr,t " «'—*. S a d net 

cousin, tw errays of filets orient* at , " . 

K angle of 20-90 agrees. Ref.rence can be „ad. t0 Eur .,La Z 
Application 02IS417, fll* 06.09.86, Sneyd ,t ,1 tTfET 
Mslst vlsoainatlon of this sheet. Th. .foil ^ „UrU,. 
«« b. Prepared using hydropic plastics such ,s po^ethy, „ 
polyprwlene, PVC, „* th. like, and are Wll-taJ f„ „ ' !l 
absorbent products such as c.teaeni.ls, Md „™ ™J" 
Mt.r1.1s typlclly h.«e a basis wlglit „, * *"* s * ,rt 

irv^r ef m - w - - — Cher 

polyethylene or polypropylene that ,« tM. ! Xample 
• . , »~^pn>pyiene, tnat Is thin enough to be flexible 

A polyethylene sheet 0.001-0.5 m thick i« f™«' . . „ x,D,e * 

JO 

«• OrtHlnl Bftamiw Htim - The absorbent structures 

hold then, In place on or near the user's body to ,11« th, 
s rectores to P~f.„ tbelr Intend tact..,/ For e^p 
diaper, and Incontinence gamonts can be provided „1tb 
"-ercany-evallab,. tap. fasteners. San.t.ry Z"\ Z 
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provided with glue stripes facing outward on their backsheet in 
well-known fashion. Various pins, clips and fasteners of wel - 
Known types can optionally be employed. 

5 V"- Optional fldjjina Qfior-rbntrniiinn ^ tfrfff1 . Th 

compositions and articles of this Invention can also contain an 
effective, i.e., odor-controlling, amount of various additional 
non-zeolite odor-controlling materials to further expand their 
capacity for controlling odors, as well as the range of odor yp 

10 alVT^; ^ 1nClUde « ^le, actlv^ 

coot ' 9 * Cetyl Pyrid1n1Un chloride, 

copper salts, copper 1ons, and the H ke. Such materials typically 
comprise 0.01% to 15* of the compositions herein. Stated th " 

15 If! 9 * 5 *° 9 Uvel in ab$orben * »™« of the type 
disclosed herein to provide additional odor control benefits. 

EXAMPLE I 

Pads suitable for use as an absorbent structure in diapers 

sanitary napkins, and the like comprise a substantially homo^ 
20 eous blend of the following. 9en 

Larsdiat . n 

Kraft Cellulose Fibers — - ^snLMl 
Intermediate Zeolite** 
Softwood Kraft. 
•♦Available as VALFOR CP300-56. 

EXAMPLE II 

poriodV'tT^r" 1106 ' SUUaMe f ° r USe ^nstrual 
periods and which can be disposed of m a toilet (1 e 

"flus able-, comprises a pad (surface area 117 cm- SS ai f it 

30 VALFOR T 9 ° f ^ 1nt?raediate Particles 

V JLF0R cpaoj « Interposed between the 

backsheet ' " - ' ™> "^able 

EXAMPLE. Ill 

3s A mixed odor-controlling agent Is as follows. 

Inacedjfini 

ABSCENTS (avg. 5 microns, 

VALFOR CP300-35 (10 microns, jj 



Kraft Cellulose Fibers (SSK*, 7? 
Intermediate Zeolite** ,, w 
•Southern Softwood Kraft. 
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EXAMPLE IV 

A catamenlal product in the form of a sanitary napkin having 
two flaps extending outward from Its absorbent core Is prepared 
using the pad of Example I (surface area 117 cm*; 8.5 g SSK air 
felt; 2.0 g zeolite S10 2 :A10 2 8.5), per the design of U.S Patent 
4,687,478, Van Tlllburg, August 18, 1987. The nonglossy sheet of 
U.S. Patent 4,463,045. Is used as the topsheet. 

EXAMPLE V 

A disposable baby diaper using the odor-control pad of 
Example I is prepared as follows. The dimensions listed are for a 
diaper Intended for use with a child In the 6-10 kilogram size 
range. These dimensions can be modified proportionately f or 
different size children, or for adult Incontinence briefs, accord- 
Ing to standard practice. 

1. Backsheet: 0.025-0.070 mm polyethylene; width at top 
and bottom 33 cm; notched Inwardly on both sides to a width-at- 
center of 28.5 cm; length 50.2 cm. 

2 Topsheet: tapered capillary polyethylene topsheet, per 
U.S. Patent 3,929,135, described hereinabove; width at top and 
bottom 33 cm; notched inwardly on both sides to a w1dth-at-center 
of 28.5 cm; length 50.2 cm. 

j. - * ?f" rbent COre; a1r " la1d wod > ul P Example 
I, Taber stiffness range 7-9.5, 8.4 mm thick, calendered; width at 
top and bottom 28.6 cm; notched Inwardly at both sides to a 
wldth-at-center of 10.2 cm; length 44.5 cm; 3.2 g of zeolite 
powder S10 2 :A10 2 7.0; 5 micron particle size dispersed In said 
core. 
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4. Elastic leg bands: four Individual rubber strips (2 per 
side); width 4.77 mm; length 370 mm; thickness 0.178 mm (all the 
foregoing dimensions being n the relaxed state) 

n^J h V 1a r ° f EXanPle V 1S Prepared ,n $tandart ^shlon by 
positioning the core-plus-odor control material covered with the 
topsheet on the backsheet and gluing. 
35 The elastic bands (designated -inner' and "outer", corres- 

ponding to the bands closest to, and farthest from, the core 
respectively) are stretched to ca. 50.2 cm and positioned between 
the topsheet/backsheet along each longitudinal side (2 bands per 
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M.) .f the c.r. Th. inner bands .long „ ch s1d. are positioned 
ca. 55 m fro. the namwest ..idtb „f toe cor. («,„ ored (rm the 
i ner .d,, of the .last* band). This pr.»1d.s . spacing 
"long ..ch sld. of th. dLpor cognising th. fl„,bl. topsheet/ 
b.cksh.et M t.r.,l bet»«, the Inner el«t1c end th. curved «,,, 
of the core The Inner tands ar. glued d»»n .Ion, tn.tr length n 
the stretched .ft.. Th. outer bands are p. sft10nK) „. £ ™ 
fn» tb. i»„. r bands, .nd are glued do» along th.tr i ength 1n the 
10 T™" f**- S, °« topsh..t/b,c k she.t «,*,„„ fle ! 
Me^tb. glu^-dmn, b»ds contract to elastlclz. the sides of the 

It .111 be .nd.rst.od tb,t the pr,ct1c. of th. present Inven- 
tion W 11.s not only to human odors, but also to an 1 rial .dors 
15 EHHPLE VI 

A cat Utter product co,rl,.s the foil,.!., co.^ments. 

taamUait 

ZeolttTr 

Connlnuted Cellulose** 82 

Activated Carbon 
*As CBV-100 series 
"Compacted 1n granular form. 

,.. J! I" "* ■ ** *" fOre90ing ' the unions of this 

25 ^jT f, . tS ; ™^ can, of course. vary, depending on 

tb. Intended end-use and swerlty .f tb. «|.r. Typlolly cat. 
»nla, products .11 1 «p„, sufficient counts of s"d 
to deliver fro. at l.„t about 0.2 ,. ,o about 0.4 go, th ° 
^-c^mllln, agent. To assist th. fon.ul.tor, . te 

pacing tb, odor-cMtrnlMn, composition ,n an rts.rb.nt pad of 
th. desired type * un1for.ly adding a 5 .1. „ 1quot of , 
0.10V o-onl. .dor wdlu. (20 g. COTOn . 1a1 „.,„ 
H,0 confining 7.5 g. NeHW,.7H,0, 4.5 g. K.SO 18 . 

stlrral 4 hours, flltwrfj NH.OH and H,0 added t. yl.ld HH OH 
conc.ntr.t1on 500-1500 pp., „ d. s i«d). After enumerating for 



WO 91/11977 



PCT/US91/00693 



- 28 - 

1 hour in a closed container with a sniff port, the odor- 
controlling capacity of the composition can be judged and the 
amounts used can be adjusted accordingly. 
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CLAIMS: 

1. A method for decreasing odors associated with bodily fluids 
such as blood, urine and the like, characterized in that it 
comprises contacting said fluids with an odor-controlling amount 
of an intermediate ratio Si0 2 zeolite, preferably wherein the 
Si0 2 :A10 2 ratio is less than about 10. 

2. A method according to Claim 1 wherein the intermediate ratio 
Si0 2 /A10 2 zeolite is used in combination with a high ratio 
Si0 2 /A10 2 zeolite. 

3. A method according to Claim 1 wherein the zeolite is used in 
combination with activated carbon. 

4. An article of manufacture, comprising a fluid-absorbing pad, 
or the like, said pad comprising one or more water-wettable 
fluid-absorbing materials, and characterized in that it contains 
an odor-controlling amount, preferably at least 0.3 g., of an 
intermediate ratio Si0 2 /A10 2 zeolite. 

5. A diaper, sanitary napkin or pantiliner according to Claim 4. 

6. A diaper, sanitary napkin, or pantiliner according to Claim 4 
wherein said fluid-absorbing pad is interposed between a fluid- 
permeable topsheet and a fluid-permeable backshefct. 

7. An article, preferably a sanitary napkin or pantiliner, 
according to Claim 4, additionally comprising a high ratio 
Si0 2 /A10 2 zeolite, or mixtures thereof with activated carbon. 
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